Tobacco Rattle Virus Silencing Vector 



RNA-1: LSB-1 



UGA 



5' CAP 



134 kDa 



194 kDa | 29kDa 



16 kDa 



FIG. 1A 



RNA-2: PpK20 



CP 



37 kDa (2b) 



33 kDa (2c) 



FIG. IB 




FIG. 2 



ATAAAACATTTCAATCCTTTGAACGCGGTAGAACGTGCTAATTGGATTTTGGTGAGAA 

CGCGGTAGAACGTACTTATCACCTACAGTTTTATTTTGTTTTTCTTTTTGGTTTAATCTA 

TCCAGCTTAGTACCGAGTGGGGGAAAGTGACTGGTGTGCCTAAAACCTTTTCTTTGAT 

ACTTTGTAAAAATACATACAGATACAATGGCGAACGGTAACTTCAAGTTGTCTCAATT 

GCTCAATGTGGACGAGATGTCTGCTGAGCAGAGGAGTCATTTCTTTGACTTGATGCTG 

ACTAAACCTGATTGTGAGATCGGGCAAATGATGCAAAGAGTTGTTGTTGATAAAGTCG 

ATGACATGATTAGAGAAAGAAAGACTAAAGATCCAGTGATTGTTCATGAAGTTCTTTC 

TCAGAAGGAACAGAACAAGTTGATGGAAATTTATCCTGAATTCAATATCGTGTTTAAA 

GACGACAAAAACATGGTTCATGGGTTTGCGGCTGCTGAGCGAAAACTACAAGCTTTAT 

TGCTTTTAGATAGAGTTCCTGCTCTGCAAGAGGTGGATGACATCGGTGGTCAATGGTC 

GTTTTGGGTAACTAGAGGTGAGAAAAGGATTCATTCCTGTTGTCCAAATCTAGATATT 

CGGGATGATCAGAGAGAAATTTCTCGACAGATATTTCTTACTGCTATTGGTGATCAAG 

CTAGAAGTGGTAAGAGACAGATGTCGGAGAATGAGCTGTGGATGTATGACCAATTTC 

GTGAAAATATTGCTGCGCCTAACGCGGTTAGGTGCAATAATACATATCAGGGTTGTAC 

ATGTAGGGGTTTTTCTGATGGTAAGAAGAAAGGCGCGCAGTATGCGATAGCTCTTCAC 

AGCCTGTATGACTTCAAGTTGAAAGACTTGATGGCTACTATGGTTGAGAAGAAAACTA 

AAGTGGTTCATGCTGCTATGCTTTTTGCTCCTGAAAGTATGTTAGTGGACGAAGGTCC 

ATTACCTTCTGTTGACGGTTACTACATGAAGAAGAACGGGAAGATCTATTTCGGTTTT 

GAGAAAGATCCTTCCTTTTCTTACATTCATGACTGGGAAGAGTACAAGAAGTATCTAC 

TGGGGAAGCCAGTGAGTTACCAAGGGGATGTGTTCTACTTCGAACCGTGGCAGGTGA 

GAGGAGACACAATGCTTTTTTCGATCTACAGGATAGCTGGAGTTCCGAGGAGGTCTCT 

ATCATCGCAAGAGTACTACCGAAGAATATATATCAGTAGATGGGAAAACATGGTTGT 

TGTCCCAATTTTCGATCTGGTCGAATCAACGCGAGAGTTGGTCAAGAAAGACCTGTTT 

GTAGAGAAACAATTCATGGACAAGTGTTTGGATTACATAGCTAGGTTATCTGACCAGC 

AGCTGACCATAAGCAATGTTAAATCATACTTGAGTTCAAATAATTGGGTCTTATTCAT 

AAACGGGGCGGCCGTGAAGAACAAGCAAAGTGTAGATTCTCGAGATTTACAGTTGTT 

GGCTCAAACTTTGCTAGTGAAGGAACAAGTGGCGAGACCTGTCATGAGGGAGTTGCG 

TGAAGCAATTCTGACTGAGACGAAACCTATCACGTCATTGACTGATGTGCTGGGTTTA 

ATATCAAGAAAACTGTGGAAGCAGTTTGCTAACAAGATCGCAGTCGGCGGATTCGTT 

GGCATGGTTGGTACTCTAATTGGATTCTATCCAAAGAAGGTACTAACCTGGGCGAAGG 

ACACACCAAATGGTCCAGAACTATGTTACGAGAACTCGCACAAAACCAAGGTGATAG 

TATTTCTGAGTGTTGTGTATGCCATTGGAGGAATCACGCTTATGCGTCGAGACATCCG 

AGATGGACTGGTGAAAAAACTATGTGATATGTTTGATATCAAACGGGGGGCCCATGT 

CTTAGACGTTGAGAATCCGTGCCGCTATTATGAAATCAACGATTTCTTTAGCAGTCTGT 
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ATTCGGCATCTGAGTCCGGTGAGACCGTTTTACCAGATTTATCCGAGGTAAAAGCCAA 

GTCTGATAAGCTATTGCAGCAGAAGAAAGAAATCGCTGACGAGTTTCTAAGTGCAAA 

ATTCTCTAACTATTCTGGCAGTTCGGTGAGAACTTCTCCACCATCGGTGGTCGGTTCAT 

CTCGAAGCGGACTGGGTCTGTTGTTGGAAGACAGTAACGTGCTGACCCAAGCTAGAG 

TTGGAGTTTCAAGAAAGGTAGACGATGAGGAGATCATGGAGCAGTTTCTGAGTGGTC 

TTATTGACACTGAAGCAGAAATTGACGAGGTTGTTTCAGCCTTTTCAGCTGAATGTGA 

AAGAGGGGAAACAAGCGGTACAAAGGTGTTGTGTAAACCTTTAACGCCACCAGGATT 

TGAGAACGTGTTGCCAGCTGTCAAACCTTTGGTCAGCAAAGGAAAAACGGTCAAACG 

TGTCGATTACTTCCAAGTGATGGGAGGTGAGAGATTACCAAAAAGGCCGGTTGTCAGT 

GGAGACGATTCTGTGGACGCTAGAAGAGAGTTTCTGTACTACTTAGATGCGGAGAGA 

GTCGCTCAAAATGATGAAATTATGTCTCTGTATCGTGACTATTCGAGAGGAGTTATTC 

GAACTGGAGGTCAGAATTACCCGCACGGACTGGGAGTGTGGGATGTGGAGATGAAGA 

ACTGGTGCATACGTCCAGTGGTCACTGAACATGCTTATGTGTTCCAACCAGACAAACG 

TATGGATGATTGGTCGGGATACTTAGAAGTGGCTGTTTGGGAACGAGGTATGTTGGTC 

AACGACTTCGCGGTCGAAAGGATGAGTGATTATGTCATAGTTTGCGATCAGACGTATC 

TTTGCAATAACAGGTTGATCTTGGACAATTTAAGTGCCCTGGATCTAGGACCAGTTAA 

CTGTTCTTTTGAATTAGTTGACGGTGTACCTGGTTGTGGTAAGTCGACAATGATTGTCA 

ACTCAGCTAATCCTTGTGTCGATGTGGTTCTCTCTACTGGGAGAGCAGCAACCGACGA 

CTTGATCGAGAGATTCGCGAGCAAAGGTTTTCCATGCAAATTGAAAAGGAGAGTGAA 

GACGGTTGATTCTTTTTTGATGCATTGTGTCGATGGTTCTTTAACCGGAGACGTGTTGC 

ATTTCGACGAAGCTCTCATGGCCCATGCTGGTATGGTGTACTTTTGCGCTCAGATAGCT 

GGTGCTAAACGATGTATCTGTCAAGGAGATCAGAATCAAATTTCTTTCAAGCCTAGGG 

TATCTCAAGTTGATTTGAGGTTTTCTAGTCTGGTCGGAAAGTTTGACATTGTTACAGAA 

AAAAGAGAAACTTACAGAAGTCCAGCAGATGTGGCTGCCGTATTGAACAAGTACTAT 

ACTGGAGATGTCAGAACACATAACGCGACTGCTAATTCGATGACGGTGAGGAAGATT 

GTGTCTAAAGAACAGGTTTCTTTGAAGCCCGGTGCTCAGTACATAACTTTCCTTCAGTC 

TGAGAAGAAGGAGTTGGTAAATTTGTTGGCATTGAGGAAAGTGGCAGCTAAAGTGAG 

TACAGTACACGAGTCGCAAGGAGAGACATTCAAAGATGTAGTCCTAGTCAGGACGAA 

ACCTACGGATGACTCAATCGCTAGAGGTCGGGAGTACTTAATCGTGGCGTTGTCGCGT 

CACACACAATCACTTGTGTATGAAACTGTGAAAGAGGACGATGTAAGCAAAGAGATC 

AGGGAAAGTGCCGCGCTTACGAAGGCGGCTTTGGCAAGATTTTTTGTTACTGAGACCG 

TCTTATGACGGTTTCGGTCTAGGTTTGATGTCTTTAGACATCATGAAGGGCCTTGCGCC 

GTTCCAGATTCAGGTACGATTACGGACTTGGAGATGTGGTACGACGCTTTGTTTCCGG 

GAAATTCGTTAAGAGACTCAAGCCTAGACGGGTATTTGGTGGCAACGACTGATTGCA 
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ATTTGCGATTAGACAATGTTACGATCAAAAGTGGAAACTGGAAAGACAAGTTTGCTG 

AAAAAGAAACGTTTCTGAAACCGGTTATTCGTACTGCTATGCCTGACAAAAGGAAGA 

CTACTCAGTTGGAGAGTTTGTTAGCATTGCAGAAAAGGAACCAAGCGGCACCCGATCT 

ACAAGAAAATGTGCACGCGACAGTTCTAATCGAAGAGACGATGAAGAAGCTGAAATC 

TGTTGTCTACGATGTGGGAAAAATTCGGGCTGATCCTATTGTCAATAGAGCTCAAATG 

GAGAGATGGTGGAGAAATCAAAGCACAGCGGTACAGGCTAAGGTAGTAGCAGATGT 

GAGAGAGTTACATGAAATAGACTATTCGTCTTACATGTATATGATCAAATCTGACGTG 

AAACCTAAGACTGATTTAACACCGCAATTTGAATACTCAGCTCTACAGACTGTTGTGT 

ATCACGAGAAGTTGATCAACTCGTTGTTCGGTCCAATTTTCAAAGAAATTAATGAACG 

CAAGTTGGATGCTATGCAACCACATTTTGTGTTCAACACGAGAATGACATCGAGTGAT 
TT A A A CO A TCG A GTG A A OTTfTTT A A A T A r nn a a arnnrrr a r n a pt™™ a n a t a r> 

— ...^^^^^^^^.^^^^j kv/vji » i i y-vvj 

ACATGTCTAAATTCGACAAGTCGGCAAATCGCTTCCATTTACAACTGCAGCTGGAGAT 
TTACAGGTTATTTGGGCTGGATGAGTGGGCGGCCTTCCTTTGGGAGGTGTCGCACACT 
CAAACTACTGTGAGAGATATTCAAAATGGTATGATGGCGCATATTTGGTACCAACAAA 
AGAGTGGAGATGCTGATACTTATAATGCAAATTCAGATAGAACACTGTGTGCGCTCTT 
GTCTGAATTACCATTGGAGAAAGCAGTCATGGTTACATATGGAGGAGATGACTCACTG 
ATTGCGTTTCCTAGAGGAACGCAGTTTGTTGATCCGTGTCCAAAGTTGGCTACTAAGT 
GGAATTTCGAGTGCAAGATTTTTAAGTACGATGTCCCAATGTTTTGTGGGAAGTTCTT 
GCTTAAGACGTCATCGTGTTACGAGTTCGTGCCAGATCCGGTAAAAGTTCTGACGAAG 
TTGGGGAAAAAGAGTATAAAGGATGTGCAACATTTGGCCGAGATCTACATCTCGCTG 
AATGATTCCAATAGAGCTCTTGGGAACTACATGGTGGTATCCAAACTGTCCGAGTCTG 
TTTCAGACCGGTATTTGTACAAAGGTGATTCTGTTCATGCGCTTTGTGCGCTATGGAAG 
CATATTAAGAGTTTTACAGCTCTGTGTACATTATTCCGAGACGAAAACGATAAGGAAT 
TGAACCCGGCTAAGGTTGATTGGAAGAAGGCACAGAGAGCTGTGTCAAACTTTTACG 
ACTGGTAATATGGAAGACAAGTCATTGGTCACCTTGAAGAAGAAGACTTTCGAAGTCT 
CAAAATTCTCAAATCTAGGGGCCATTGAATTGTTTGTGGACGGTAGGAGGAAGAGAC 
CGAAGTATTTTCACAGAAGAAGAGAAACTGTCCTAAATCATGTTGGTGGGAAGAAGA 
GTGAACACAAGTTAGACGTTTTTGACCAAAGGGATTACAAAATGATTAAATCTTACGC 
GTTTCTAAAGATAGTAGGTGTACAACTAGTTGTAACATCACATCTACCTGCAGATACG 
CCTGGGTTCATTCAAATCGATCTGTTGGATTCGAGACTTACTGAGAAAAGAAAGAGAG 
GAAAGACTATTCAGAGATTCAAAGCTCGAGCTTGCGATAACTGTTCAGTTGCGCAGTA 
CAAGGTTGAATACAGTATTTCCACACAGGAGAACGTACTTGATGTCTGGAAGGTGGGT 
TGTATTTCTGAGGGCGTTCCGGTCTGTGACGGTACATACCCTTTCAGTATCGAAGTGTC 
GCTAATATGGGTTGCTACTGATTCGACTAGGCGCCTCAATGTGGAAGAACTGAACAGT 
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TCGGATTACATTGAAGGCGATTTTACCGATCAAGAGGTTTTCGGTGAGTTCATGTCTTT 

GAAACAAGTGGAGATGAAGACGATTGAGGCGAAGTACGATGGTCCTTACAGACCAGC 

TACTACTAGACCTAAGTCATTATTGTCAAGTGAAGATGTTAAGAGAGCGTCTAATAAG 

AAAAACTCGTCTTAATGCATAAAGAAATTTATTGTCAATATGACGTGTGTACTCAAGG 

GTTGTGTGAATGAAGTCACTGTTCTTGGTCACGAGACGTGTAGTATCGGTCATGCTAA 

CAAATTGCGAAAGCAAGTTGCTGACATGGTTGGTGTCACACGTAGGTGTGCGGAAAA 

TAATTGTGGATGGTTTGTCTGTGTTGTTATCAATGATTTTACTTTTGATGTGTATAATTG 

TTGTGGCCGTAGTCACCTTGAAAAGTGTCGTAAACGTGTTGAAACAAGAAATCGAGA 

AATTTGGAAACAAATTCGACGAAATCAAGCTGAAAACATGTCTGCGACAGCTAAAAA 

GTCTCATAATTCGAAGACCTCTAAGAAGAAATTCAAAGAGGACAGAGAATTTGGGAC 

ACCAAAAAGATTTTTAAGAGATGATGTTCCTTTCGGGATTGATCGTTTGTTTGCTTTTT 

GATTTTATTTTATATTGTTATCTGTTTCTGTGTATAGACTGTTTGAGATTGGCGCTTGGC 

CGACTCATTGTCTTACCATAGGGGAACGGACTTTGTTTGTGTTGTTATTTTATTTGTAT 

TTTATTAAAATTCTCAATGATCTGAAAAGGCCTCGAGGCTAAGAGATTATTGGGGGGT 

GAGTAAGTACTTTTAAAGTGATGATGGTTACAAAGGCAAAAGGGGTAAAACCCCTCG 

CCTACGT A AGCGTTATTACGCCC-3 ' (SEQ ID NO: X). 
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. tsp of PEB V coat protein sgp 
ataattatactgamgtctctc^ 



L ctggttactgtatca^^ 
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. tsp of PEBV coat protein sgp 

ataattatactgamgtctctcgttgatagagtctatcattctgttactaaaaamgacaactcggm 



ctggttactgtatcacttacccgagttaacgccCTGCAGCTCGAG 

Pstl 



Zeocin resistance gene pGGCCGC 

Not I 




22K 



557 nt 



T7 promoter 



FIG. 5 



. tsp of PEBV coat protein sgp 
ataattatactgamgtctctcgttgato^ 



L ctggttactgtatcactta^ 




FIG. 6 



tsp of PEBV coat protein sgp 

ataattatactgatttgtctctcgttgatagagtctatcattctgttactaaaaatttgacaactcggtttgctgaccta 



Start codon ofPDS 

ctggttactgtatcacttacccgagttaacgccctgcag ATG CCC CAA ATT GGA CTT GTT 
Met pro gin ile gly leu val 




TRVRNA-2 (+4862) 



22 K 



557 nt 



T7 Promoter 



FIG. 7 




FIG. 8 



Polylinker Region 

Sse8387I NotI 



16KORF Pad NgoMI Nhel 3 ' Non Coding Region 

ITT GCT TTT TGA TTAATTAACCTGCAGGGCCGGCGCGGCCGCTAGC TTTTATTTTATATTGTTATCTG 
phe ala phe Stop 
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1 6 K ORF Polylinker Start Codon of PDS 

TTT GCT TTT TGA TTAATTAACCTGCAT ATG CCC CAA ATT GGA CTT GTT 
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740 AT #120 TGGTCTTGATGCTGCTGGTAAGACCACAATCTTGTACAAGCTCAAGCTCGGAGAGATTGT 

lllllllllll MINI Mill II IIIIMMIIIIII I II II II I II I II 

Nb ARF #3 CGGTCTTGATGCAGCTGGTAAAACCACCATATTGTACAAGCTCAAGCTGGGAGAGATAGT 
740 AT #120 CACCACCATCCCTACTATTGGTTTCAATGTGGAAACTGTGGAATACAAGAACATTAGTTT 

Mill M Mill Mill 1 1 1 1 1 M 1 1 1 1 Mill 1 1 1 1 1 1 1 1 1 1 II 1 1 M II 

Nb ARF #3 TACCACTATTCCTACCATTGGATTCAATGTGGAGACTGTTGAATACAAGAACATAAGCTT 

740 AT #120 CACCGTGTGGGATGTCGGGGGTCAGGACAAGATCCGTCCCTTGTGGAGACACTACTTCCA 

iii it i i i i i i i i ii i i i i i i i i i 

Ml II I 1 I I I I I I II I I I II I I I II I I I I I I I I || I I I I M | | 

Nb ARF #3 CACGGTCTGGGATGTTGGTGGTCAGGACAAGATCCGACCATTGTGGAGGCATTACTTCCA 

740 AT #120 GAACACTCAAGGTCTAATCTTTGTTGTTGATAGCAATGACAGAGACAGAGTTGTTGAGGC 

Mill Mill II MINIM II Mill Mill I II I lllllllllll 

Nb ARF #3 AAACACACAAGGACTTATCTTTGTGGTCGATAGTAATGATCGTGATCGTGTTGTTGAGGC 
740 AT #120 TCGAGATGAACTCCACAGGATGCTGAATGAGGACGAGCTGCGTGATGCTGTGTTGCTTGT 

u I 1 1 M I M M III Mill MIMIMM II Ml I MM 1 1 1 1 1 1 1 

Nb ARF #3 TAGAGATGAGCTGCACCGGATGTTGAATGAGGATGAACTGAGGGATGCTGTGCTGCTTGT 
740 AT #120 GTTTGCCAACAAGCAAGATCTTCCAAATGCTATGAACGCTGCTGAAATCACAGATAAGCT 

u MMM II 1 1 1 i J 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 II I II II I II M II Mill 

Nb ARF #3 GTTTGCTAACAAGCAAGATCTTCCAAATGCTATGAATGCTGCTGAGATTACTGACAAGCT 
740 AT #120 TGGCCTTCACTCCCTCCGTCAGCGTCATTGG 

Ml Mill II MINIM Mill III 

Nb ARF #3 TGGTCTTCATTCTCTCCGTCAACGTCACTGG 
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